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Abstract
Background: It has been asserted that psychological responses to disasters in children and
adolescents vary widely across cultures, but this has rarely been investigated. The objectives of the
study were to clinically evaluate the construct of traumatic stress symptoms and disorder in
children and adolescents after a super-cyclone in Orissa, India; to find out the prevalence at one
year; compare the effect in high and low exposure areas and study the factors associated with it.
Methods: Clinical examination of children and adolescents (n = 447) was done, supplemented by
a symptoms checklist based on International Classification of Mental and Behavioural Disorders,
Diagnostic Criteria for Research and a semi-structured questionnaire for disaster related
experiences.
Results: A majority of children had post-traumatic symptoms. Post-traumatic stress disorder
(PTSD) was present in 30.6% (95% confidence interval: 26.4 to 34.9), and an additional 13.6% had
sub-syndromal PTSD. Parents or teachers reported mental health concerns in 7.2% subjects, who
were a minor proportion (12.8%) of subjects with any syndromal diagnosis (n = 196). Significantly
more (43.7%) children in high exposure areas had PTSD than that (11.2%) in low exposure areas
(p < 0.001). Depression was significantly associated with PTSD. Binary logistic regression analysis
indicated that high exposure, lower educational level and middle socioeconomic status significantly
predicted the outcome of PTSD. Extreme fear and perceived threat to life during the disaster,
death in family, damage to home, or staying in shelters were not significantly associated with PTSD.
Conclusion:  Following natural disaster PTSD is a valid clinical construct in children and
adolescents in Indian set up; and though highly prevalent it may be missed without clinical screening.
Its manifestation and associated factors resembled those in other cultures.
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Background
Studies have noted that post-traumatic stress disorder
(PTSD) in children remains usually under-recognized;
and parents, teachers and even mental health profession-
als significantly underestimate both the intensity and the
duration of the stress reactions in children [1]. However
children exposed to a high magnitude natural disaster
report sufficient symptoms to establish PTSD syndrome
based on diagnostic classification [2]. Current literature
suggests that there are wide variations of prevalence fig-
ures for PTSD in children and adolescents after natural
disasters.
Studies conducted within one year of disasters report
prevalence figures for PTSD such as: 4.5% three months
after the 1999 earthquake in Ano Liosia, Greece [3]; 5%
three months following hurricane Hugo [2] and 3% of
males and 9% females 6 months after Hurricane Andrew
[4].
Studies reporting prevalence at one year following natural
disaster range from no syndrome after a flood [5], to 3.8–
6.2% after Hurricane Hugo [6]; 26.9% after super-cyclone
of Orissa [7]; and 28.6% mild to moderate PTSD follow-
ing Northridge Earthquake [8].
Similarly studies more than one year following disasters
also suggest variable prevalence figures like 70% with
moderate to severe post-traumatic stress symptomatology
at 21 months after Hurricane Andrew [9]; 37% probable
PTSD two years after Buffalo Creek dam collapse [10]; and
1.8% very severe, 20.4% severe, 38.3% moderate and
30.2% mild symptoms of PTSD and 22.2% probable
PTSD three and a half years after the Marmara earthquake
in Turkey [11]. These studies suggest that the symptoms of
PTSD continue for years after natural disasters.
The variation in prevalence figures could be due to sever-
ity of exposure, assessment duration from the event and
the methodology used [12]. All children exposed to disas-
ters do not develop PTSD; some appear to have greater
risk [2]. Various factors have been found to be predictive
of development of PTSD e.g. severity of trauma exposure
[13], female gender [14], trauma related parental distress
[15] and accumulation of multiple stressors [16]. Previous
traumatic events have been found to be a vulnerability
factor for development of PTSD once they reach a certain
threshold of trauma load [17,18]. Past experience of
stressful events and their outcome, successful or other-
wise, and coexisting adverse circumstances may also pre-
dict [19].
Manifestation of post-traumatic stress symptoms and syn-
drome may depend upon variation in cultural and soci-
etal response to stress, coping strategies and available
support. It has been emphasized that there are numerous
cultural considerations which are to be responded to in
understanding and treating PTSD across cultures [20]. It
has been observed that psychiatric morbidity among chil-
dren and adult survivors of massive disasters in the Third
World far exceed those found for disasters in United States
communities [21]. However PTSD itself has been criti-
cized as having limited cross-cultural validity [22]. PTSD
as a valid clinical construct in adult survivors of natural
disasters in Indian context has been suggested [23]. As one
can not generalize the adult findings to children [12,24],
it becomes imperative to study prevalence of and associ-
ated risk factors for PTSD in children and adolescents after
disasters in different socio-cultural settings. In addition,
such evaluation is important not only for the assessment
of mental health, but for intervention and prevention
issues as well, especially as trauma in childhood and ado-
lescence is suggested to bring in prolonged vulnerability
[25].
On the above background, we intended to find out the
prevalence of post-traumatic stress symptoms and disor-
der, associated other symptoms and trauma related risk
factors in children and adolescents following the 1999
super-cyclone in Orissa, India. We tried to find out the dif-
ference in prevalence in high and low exposure areas. The
focus was also to clinically examine the construct of PTSD
in children and adolescents following disasters in this cul-
ture.
The super-cyclone of Orissa
A super-cyclone hit 12 coastal districts of Orissa, on the
East Coast of India, on October 29, 1999, with a wind
speed of 260 to 300 kilometer per hour and it continued
for 72 hours. Tidal waves from sea at a height of 7 meters
came up to 15 kilometers inland at various places. Thou-
sands of villages were marooned for over two weeks
before relief services could gain access. The super-cyclone
affected over 15 million people, around 10000 persons
died. The Government of Orissa estimated total damage at
39680 million Indian Rupees (around one billion US dol-
lar) [26,27].
Methods
The study was undertaken in the most affected Jagatsingh-
pur district and two other districts (Bhadrak and Kendra-
para) out of 12 affected. The sea-side areas of
Jagatsinghpur which were submerged in the seawater and
experienced maximum impact of the cyclone with heavy
loss of life and property were considered to be high expo-
sure areas (HEA). Other districts which were hit by the
super-cyclone but did not get swept away by sea water
were considered low exposure areas (LEA).BMC Psychiatry 2007, 7:8 http://www.biomedcentral.com/1471-244X/7/8
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Following stratification to HEA and LEA, the subjects were
selected in clusters. In Jagatsinghpur district four schools
from the most affected Erasama block were chosen. In the
other districts one block per district was selected. The
study was carried out on two schools of Kendrapara and
one school in Bhadrak District. The classes in schools were
selected randomly. All students in the selected classes
were taken up as subjects for the study. Efforts were made
to contact the children and adolescents who were absent
in the class, for enrolment to the study. Some evaluations
were done in their homes in villages. The sample was thus
ensured to be representative of the children and adoles-
cents of the two strata. The teachers were briefed about the
study beforehand. The children were interviewed in their
schools and villages in the months of November and
December 2000, one year after the super-cyclone.
Informed consent from a parent or a responsible adult
was obtained. There were no refusals to participate. The
class teacher or a parent of the child was present during
the interview. The clinical evaluation was conducted by
the psychiatrists in the local language, Oriya. It was sup-
plemented by a checklist questionnaire based on Interna-
tional Classification of Mental and Behavioural Disorders,
10th revision: Diagnostic Criteria for Research (ICD-10-
DCR) [28]. The questionnaire included the symptoms of
PTSD and provided the translated version in the local lan-
guage Oriya. In addition to PTSD symptomatology, we
specifically assessed for depressive, anxiety and somatic
symptoms using a semi-structured format.
Socio-demographic variables and disaster related experi-
ences e.g. damage to house, displacement and living in
shelters, death in family and extreme degree of fear during
disaster with perceived threat to life were noted. Socioeco-
nomic status (SES) was determined based on per capita
family income per month, which was supplemented by
the assessment of household income, employment status,
type of housing, profile of the land owned, indebtedness
and financial capability to buy food. The SES groups were
categorized as 'below poverty line', lower, lower middle,
upper middle and upper. Parents and teachers were asked
to report any mental health concern with onset following
super-cyclone in any child or adolescent. The study proto-
col was approved by the ethics committee of Quality of
Life Research and Development Foundation.
The statistical tests were done by SPSS package. The cate-
gorical data were analyzed by using chi-square tests and
the continuous variables were compared by two-tailed t-
tests. Binary logistic analysis was used to determine the
impact of independent variables on the diagnosis of PTSD




The sample consisted of 447 children and adolescents
with an age range of 7–17 years (mean age ± SD: 12.9 ±
1.83 years). Sample characteristics are presented in table
1. There were none in the upper SES group. We combined
lower and upper middle groups to a single middle SES
group for comparison purposes. Amongst the subjects,
268 children and adolescents (female: 136 and male:
132) were from the HEA, who experienced the sea tide
sweeping inland, in addition to being in the centre of the
cyclone. Others (n = 179, female: 88 and male: 91) were
from LEA. Mean age of the children from high and low
exposure areas were 12.6 ± 1.85 and 13.6 ± 1.62 years
respectively.
Cyclone related experience
Less than half of the children and adolescents studied said
that they had prior information regarding the arrival of
the super-cyclone (HEA 44.0% vs. LEA 38.0%). Signifi-
cantly more number of subjects from HEA reported com-
plete damage to home (89.9% vs. 77.1%, χ2:13.7, p:
0.000), displacement due to super-cyclone and having to
stay in shelters (83.6% vs. 69.3%, χ2:12.7, p: 0.000),
extreme degree of fear during the disaster with life threat
(91.8% vs. 79.3%, χ2:14.5, p: 0.000) and death in family
in super-cyclone (6.3% vs. 0.0%, χ2: 11.8, p: 0.001) com-
pared to subjects in LEA suggesting the experience in HEA
to be more traumatic.
Prevalence of PTSD
After one year of the disaster, PTSD was diagnosed in 137
(30.6%; 95% Confidence Interval (CI): 26.4–34.9) chil-
dren and adolescents. It was observed that an additional
61 (13.6%) subjects could be categorised as sub-syndro-
mal PTSD. They had number of symptoms needed to fulfil
the criteria for PTSD, but the symptoms were occasional,
fleeting, lacked persistence and severity to justify syndro-
mal PTSD diagnosis clinically. Proportions of subjects
with PTSD in different socio-demographic variables and
associated factors are given in table 1. Mean age of sub-
jects with PTSD was 12.6 ± 1.69 compared to 13.2 ± 1.86
years of others (t: 2.94, p: 0.003). More children from age
category of 11–13 years had PTSD. Children up to the
class 5 were more vulnerable (mean age 10.5 years) than
those in higher classes. Higher exposure and middle soci-
oeconomic status were significantly associated with PTSD.
Prevalence figures of various post-traumatic stress symp-
toms are presented in table 2, with the difference between
the high and low exposure areas.
Parents and teachers reported mental health concerns in
32 (7.2%) subjects, amongst whom 17 (53.1%) had PTSD
(χ2: 8.2, p: 0.004). Diagnostic breakdown of these 32 chil-
dren and adolescents were: no syndromal diagnosis in 7BMC Psychiatry 2007, 7:8 http://www.biomedcentral.com/1471-244X/7/8
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(21.9%), only depression in 8 (25.0%), only PTSD in 9
(28.1%) and both diagnoses in 8 (25.0%). The ones with-
out syndromal diagnosis had post-traumatic stress symp-
toms and other associated symptoms but those did not
amount to syndromal clinical diagnosis. While 25
(78.1%) children and adolescents out of 32 reported by
parents had syndromal diagnosis, they were only 12.8%
of the 196 subjects who had any diagnosis.
Other symptoms
There are various other symptoms which were signifi-
cantly associated with subjects having PTSD (table 3). Sui-
cidal ideas were there in 4.9% and ideas of worthlessness
in 6.7%. There were 106 (23.7%) subjects with syndromal
depression based on ICD-10-DCR [28]. As a comorbid
condition depression was found in 47 (34.3%) children
and adolescents with PTSD, compared to 59 (19.0%) sub-
jects without PTSD (χ2:12.3, p: 0.000). This highlighted
that most of the children with PTSD did not have comor-
bid depression; and more than half (55.7%) of depressed
children did not have PTSD. There were 196 (43.8%) chil-
dren and adolescents who had any syndromal diagnosis,
either PTSD or depression or both. There was no disrup-
tive behaviour, conduct problem or oppositional behav-
iour noted or reported by the parents or teachers.
Difference in high and low exposure areas
Prevalence of many associated symptoms also differed sig-
nificantly in high and low exposure areas. Continuing fear
that the cyclone may come again was more frequent in
HEA (60.4%) vs. that in LEA (23.5%) (χ2: 59.1, p: 0.000).
It was particularly important as most children reported
fear and reliving of experiences with slight wind and rain.
Depressive symptoms were also prominent; and the fol-
lowing significantly differentiated subjects in HEA and
LEA: depressed mood (HEA 37.3% vs. LEA 14.5%, χ2:
27.5, p: 0.000), hopelessness (HEA 38.1% vs. LEA 10.1%,
χ2: 42.8, p: 0.000), decreased interest in pleasurable activ-
ity (HEA 49.6% vs. LEA 5.0%, χ2: 98.4, p: 0.000) and
decreased social interaction (HEA 28.4% vs. LEA 4.5%, χ2:
40.1, p: 0.000).
Binary logistic regression suggested that high exposure,
lower educational level and middle socioeconomic status
significantly predicted the outcome of PTSD. The sum-
mary is provided in table 4.
Discussion
It is known that children may not report their psycholog-
ical reactions to the trauma unless they are specifically
asked about aspects of trauma [29]; and that directly ask-
Table 1: Sample characteristics and prevalence of PTSD in different groups
Variables Total (N = 447) Proportion with PTSD (N = 137) 95% CI
n% n %
Gender
Female 224 50.1 72 32.1 25.9–38.2
Male 223 49.9 65 29.1 23.1–35.1
Age categories in years*
10 or less 53 11.9 13 24.5 18.6–30.5
11–13 175 39.1 75 42.9 35.6–50.2
14 or above 219 48.9 49 22.4 19.6–25.2
Educational level*
Class 5 or less 120 26.8 50 41.7 32.9–50.5
Class 6–8 110 24.6 41 37.3 28.3–46.3
Class 9–10 217 48.5 46 21.2 15.8–26.6
Socioeconomic status*
Below poverty line 272 60.8 66 24.3 19.2–29.4
Lower 96 21.5 29 30.2 21.2–39.4
Middle 79 17.7 42 53.2 42.2–64.2
Exposure*
High 268 59.9 117 43.7 37.8–49.6
Low 179 40.0 20 11.2 6.6–15.8
Traumatic experience
Death in family 17 3.8 6 35.3 12.6–58.0
Had disaster warning** 186 41.6 67 36.0 29.1–42.9
Home damaged 379 84.8 116 30.6 25.9–35.2
Had to stay away from home 348 77.8 108 31.0 26.2–35.9
Had extreme degree of fear during cyclone 388 86.8 122 31.4 29.1–33.7
*p < 0.001; **p < 0.05; CI: Confidence IntervalBMC Psychiatry 2007, 7:8 http://www.biomedcentral.com/1471-244X/7/8
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ing the child about PTSD symptoms as they relate to the
stressor is always required [1]. In the index study symp-
toms of PTSD were evaluated clinically, supported by a
checklist questionnaire based on ICD-10-DCR [28]. It was
feasible to assess children in the post-disaster situation in
schools and villages through the above method.
Construct of PTSD has been criticised as having limited
cross-cultural validity [22]. Our epidemiological study
evaluated the construct for validity in children and adoles-
cents in Orissa, India through clinical interview method.
The results suggest that post-traumatic symptoms and the
syndrome in children and adolescents in this culture
resembled those noted in western societies.
Our study has a few limitations. There was no standard-
ised instrument used for diagnostic purposes; however
clinical interview method probably helped evaluating the
cross cultural validity of the concept. Other vulnerability
factors like pre-existing mental and physical ill health,
other pre-existing or concurrent life events independent
and unrelated to super-cyclone, pre-disaster functioning,
coping strategies, history of distress or disorder in parents
and family were not studied. There was no measure of
Table 3: Other symptoms significantly associated with PTSD
Symptoms Total no of children reporting this problem Proportion in subjects with PTSD
n%n%
Continuing fear that 
cyclone may come again
2 0 44 6 . 31 0 7 5 2 . 5 *
Anhedonia 142 31.8 75 52.8*
Depressed mood 126 28.2 55 43.7*
Tired most of the time 121 27.1 52 42.9***
Hopelessness 120 26.8 56 46.7*
Headache 107 23.9 32 29.9*
Decreased appetite 93 20.8 49 52.7*
Easily fearful 92 20.6 59 64.1*
Easily gets tired 89 19.9 36 40.4**
Decreased socialisation 84 18.8 56 66.7*
Anxiety, worry 65 14.5 33 50.8*
Indecisiveness 60 13.4 26 43.3**
Difficulty in thinking 32 7.2 22 68.8*
*p < 0.001; **p < 0.05; ***p < 0.01
Table 2: Post-traumatic stress symptoms
Post-traumatic stress symptoms Total Exposure
Low (n = 179) High (n = 268)
%% %
Experiencing distress when 
reminded or exposed to cues
83.4 76.0 88.4**
Actual or preferred avoidance 60.0 69.3 53.7**
Distressing persistent recollection 53.0 16.8 77.2*
Difficulty recollecting some 
aspects of the cyclone
41.6 54.2 37.2*
Hypervigilance 41.2 7.3 63.8*
Difficulty in concentrating 36.9 15.1 51.5*
Exaggerated startle 36.2 5.6 56.7*
Irritability or outbursts of anger 24.8 1.1 40.7*
Reexperiencing, reliving 24.4 7.8 35.4*
Recurring dreams 18.8 15.6 20.9
Difficulty in falling or staying in 
sleep
8.3 3.9 11.2**
*p < 0.001; **p < 0.01BMC Psychiatry 2007, 7:8 http://www.biomedcentral.com/1471-244X/7/8
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post-disaster functioning which could have reflected the
severity of psychiatric morbidity.
Prevalence of PTSD
It was observed that a considerable proportion of children
and adolescents had PTSD symptoms. The proportion of
subjects having PTSD syndrome according to ICD-10-
DCR at one year was 30.6% with an additional 13.6%
having a probability of sub-syndromal PTSD. Similar pro-
portions have been reported elsewhere [8] and in another
study on victims of index disaster [7]. However as the
prevalence figures of PTSD vary considerably amongst
studies it is probable that various factors contribute to the
outcome. The relatively higher prevalence in the index
study might be due to the greater severity and prolonged
period of trauma. The disaster continued for three days,
external support was not available for days and in some
places for weeks in the high exposure areas.
Prevalence of PTSD symptoms
A considerable proportion of children and adolescents
reported post-traumatic symptoms. Experiencing distress
when reminded or exposed to cues was the most common
presentation. Visual cues to the disaster in the form of
damaged environment and structures were everywhere
even one year after the disaster, especially in HEA. It was
inescapable from the cues of the trauma. This is particu-
larly important as the enduring effects of disaster associ-
ated with 'traumatic reminders' are reported to be
etiologically important for continuing psychological mor-
bidity [9]. Continued exposure to cues and frequent inter-
action with the disaster workers triggering memories of
the trauma may probably explain the observation that the
proportion of children and adolescents reporting diffi-
culty in recollecting were less in HEA compared to LEA.
Though all children with PTSD had actual or preferred
avoidance, the proportion of all children reporting this
from HEA was less than that from LEA. Prevalence of all
other symptoms of PTSD was significantly more in HEA
than LEA.
Other symptoms associated with PTSD
Depressive and anxiety symptoms were present in many
children and adolescents with PTSD. The most common
symptom was a continuing fear that the cyclone may
come again. Fear of reoccurrence was the most frequent
symptom one year after a flood elsewhere [5]. There was
frequent panicky behaviour reported whenever there was
high wind or rain. There were symptoms of anxiety, worry
and becoming easily frightened. The presence of anxiety
symptoms is comparable with post-disaster sequel studies
elsewhere [8,11,30]. However we did not find disruptive
behaviour, nor was it reported by the parents in the post-
disaster scenario as reported elsewhere [8].
Depressive symptoms like depressed mood, anhedonia,
feeling tired most of the time, hopelessness and indeci-
siveness were common and were significantly associated
with PTSD diagnosis. Somatic symptoms like headache
and decreased appetite were common as well. Almost one
in four subjects had depression as a diagnosis and it was a
comorbid condition in one third of PTSD cases; which
was a significant association compared to the subjects
without PTSD. Association of depression with PTSD in a
post-disaster scenario has been reported frequently
[7,8,21,31]. However, as most of the children and adoles-
cents with PTSD did not have syndromal depression and
vice versa; and one disorder could not predict the presence
of other; it appears that they are probably distinct entities.
The significant association, however, is probably due to
an overlap of post-disaster psychiatric symptoms, which
are known to be a conglomeration of PTSD, depression
and anxiety symptoms [7].
Parental report
Most of the children and adolescents who were reported
to have post-disaster mental health problems by parents
and teachers received a syndromal diagnosis. However in
the majority of cases (87.2%) parents and teachers did not
perceive the mental ill health in the children following
disaster, similar to observations in other studies [1]. The
Table 4: Summary of binary logistic regression analysis for variables predicting PTSD
B S.E. Wald df Sig. Exp(B) 95.0% CI for Exp(B)
Lower Upper
High exposure 1.411 .294 23.022 1 .000 4.100 2.304 7.296
Age .251 .138 3.277 1 .070 1.285 .979 1.685
Education years -.336 .126 7.102 1 .008 .714 .558 .915
Received disaster warning .281 .229 1.496 1 .221 1.324 .844 2.076
Below poverty line SES# 8.503 2 .014
Lower SES .430 .291 2.187 1 .139 1.537 .869 2.716
Middle SES .841 .296 8.066 1 .005 2.319 1.298 4.145
Constant -2.875 1.067 7.258 1 .007 .056
SES: Socioeconomic status; # Below poverty line is taken as the reference category in SES groups; CI: Confidence Interval.BMC Psychiatry 2007, 7:8 http://www.biomedcentral.com/1471-244X/7/8
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observation that parents often do not 'see' the suffering in
their children suggests the need for public education on




A greater percentage of female children were affected than
males, however the difference was not statistically signifi-
cant. It has been reported that female gender is more vul-
nerable in many studies [14,16,32,33]; however there are
other studies who have failed to observe gender differ-
ences [5,34]. It is suggested that gender difference, if exist-
ent, may depend upon various factors, and may get
obliterated by higher exposure to trauma [21].
Age
It is known that age at exposure to the traumatic event
mediates the prevalence of PTSD [35,36]. Subjects with
PTSD had lower mean age than those without the diagno-
sis. In the age groups, 11–13 year-olds were more vulner-
able. After Hurricane Hugo preadolescents were reported
to be more likely to have PTSD [2]. However in contrast,
prevalence of PTSD in adolescents after Hurricane Andrew
increased with age [4]. There is a suggestion that cognitive
immaturity may protect the younger children from appre-
ciating the implications of the disaster [19]. However, it
could be possible that very young children may not be
able to verbalize their feelings; or the manifestation may
be different due to developmental stage. Differences in
post-disaster psychological responses have been reported
across a broad spectrum of developmental stages in chil-
dren [37]. The lower prevalence in older adolescents may
be due to factors like greater resilience or coping strategies
compared to that of younger ones, however this issue was
not specifically studied.
Education
Our study suggested that children up to class 5 educa-
tional level were more vulnerable than those in higher
classes. Their mean age was 10.5 years which corresponds
to the increased vulnerability of preadolescents. Similar
findings have been reported following Hurricane Hugo
[2]. Higher educational level may itself be protective,
besides increased age; however this issue may need further
study.
Socioeconomic status
There was a significant relationship between SES and
prevalence of PTSD. It was highest in the middle SES fol-
lowed by lower and least in those who were below poverty
line. Similar finding has been reported in victims of super-
cyclone from other areas [7]. It is understandable that the
economic impact on the middle SES families was greatest
amongst the groups; and adjustment after losing almost
everything was appreciably difficult for this group [7,26].
The link between resource loss and stress making people
vulnerable to psychological disorder is well established
[38,39].
Disaster warning
Interestingly more children with PTSD reported having
prior information about the super-cyclone. There is a
report of existence of a mild but prevalent PTSD-like reac-
tion from exposure to a prediction of disaster [40]. As trait
anxiety has been found to be a risk for the development of
severe post-traumatic reactions [41], role of state anxiety
before disasters contributing to post-disaster symptoma-
tology may be explored. It is worth studying the relation
of disaster warnings, anticipatory stress reactions and vul-
nerability of development of PTSD. This may provide
insights into the development of methods for providing
support to children during disaster warnings.
Degree of exposure to disaster
Significantly more children and adolescents from HEA
had PTSD. However as the disaster related damages, stay
in shelters, death in family, and degree of fear during
super-cyclone were comparable amongst children with or
without PTSD; it suggested the probability of other factors
predicting the outcome. Intensity of the exposure to the
disaster and experience of post-trauma adversities could
be some of them. In these accounts, children and adoles-
cents in HEA had the worse experience. In addition to sig-
nificantly more children reporting damage to home,
displacement, stay in shelters, death in family, and
extreme degree of fear compared to those in low exposure;
there were considerable post-disaster adversities. Relief
and external support could not reach them for days and in
some places weeks after the super-cyclone. The victims in
HEA suffered a prolonged period of helplessness with no
contact with the outside world, starvation, no shelter and
physical hardships. It is known that the degree of expo-
sure, extent of loss of family members [13,15], accumula-
tion of multiple stressors [16-18] and coexisting adverse
circumstances [19] increase the vulnerability. In addition,
PTSD symptoms are known to be significantly related to
the proximity to the epicenter, exposure to threat [32] and
severity of disaster [33]. These factors were more appreci-
able in children in HEA.
Determinants of PTSD
Binary logistic analysis suggested that high exposure,
lower educational level and middle SES were significant
determinants of PTSD as an outcome following the super-
cyclone. Higher exposure to the disaster has been well
established to be predictive of PTSD in children and ado-
lescents following disasters [6,32,33,41]. Though many
studies suggested female gender being more vulnerable
[2,6,16,33,41] and in our study more number of femalesBMC Psychiatry 2007, 7:8 http://www.biomedcentral.com/1471-244X/7/8
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were affected; gender could not significantly predict the
outcome. Children and adolescents who had PTSD in our
study had slightly but significantly lower age compared to
those without, but it did not appear to be independently
contributing to the outcome, unlike reports of many stud-
ies [2,33,41]. However lower educational level, with an
obvious confounding factor of lower age, has been found
to be a determinant of PTSD in regression analysis.
Conclusion
The study clinically validated the presence of PTSD syn-
drome in children and adolescents one year after the
super-cyclone in Orissa. A considerable proportion of
children and adolescents exhibited post-traumatic symp-
toms, and almost one third could be diagnosed as having
PTSD by ICD-10-DCR criteria. Parents and teachers could
identify mental health problems only in a small propor-
tion of children and adolescents with syndromal diagno-
sis. High exposure, lower educational level and middle
socioeconomic status were significant determinants of
PTSD. It appears that PTSD in children and adolescents
can go unnoticed even following disasters and reach an
epidemic proportion. Systematic clinical screening may
provide the information required for the disaster mental
health programme.
Competing interests
The author(s) declare that they have no competing inter-
ests.
Authors' contributions
NK conceptualized, wrote protocol, collected and ana-
lyzed data, wrote the manuscript. HK translated the proto-
col and questionnaires to Oriya, helped in the design and
coordination; all authors were involved in the study in
affected areas, collected data, read and approved the final
manuscript.
Acknowledgements
Quality of Life Research and Development Foundation supported the 
research programme. The authors thank Prof BN Misra, Head of Mental 
Health Institute, SCB Medical College, Cuttack, Orissa for help in conduct-
ing the study, and all the participating children, parents, teachers and 
schools for their cooperation.
References
1. American Academy of Child and Adolescent Psychiatry: Practice
parameters for the assessment and treatment of post-trau-
matic stress disorder in children and adolescents. Judith A
Cohen, principal author.  J Am Acad Child Adolesc Psychiatry 1998,
37(10 Suppl):4S-26S.
2. Shannon MP, Lonigan CJ, Finch AJ Jr, Taylor CM: Children exposed
to disaster: I. Epidemiology of post-traumatic symptoms and
symptom profiles.  J Am Acad Child Adolesc Psychiatry 1994,
33(1):80-93.
3. Roussos A, Goenjian AK, Steinberg AM, Sotiropoulou C, Kakaki M,
Kabakos C, Karagianni S, Manouras V: Posttraumatic stress and
depressive reactions among children and adolescents after
the 1999 earthquake in Ano Liosia, Greece.  Am J Psychiatry
2005, 162(3):530-537.
4. Garrison CZ, Bryant ES, Addy CL, Spurrier PG, Freedy JR, Kilpatrick
DG: Posttraumatic stress disorder in adolescents after Hur-
ricane Andrew.  J Am Acad Child Adolesc Psychiatry 1995,
34(9):1193-1201.
5. Earls F, Smith E, Reich W, Jung KG: Investigating psychopatholog-
ical consequences of a disaster in children: a pilot study
incorporating a structured diagnostic interview.  J Am Acad
Child Adolesc Psychiatry 1988, 27:90-95.
6. Garrison CZ, Weinrich MW, Hardin SB, Weinrich S, Wang L: Post-
traumatic stress disorder in adolescents after a hurricane.
Am J Epidemiol 1993, 138(7):522-530.
7. Kar N, Bastia BK: Post-traumatic stress disorder, depression
and generalised anxiety disorder in adolescents after a natu-
ral disaster: a study of comorbidity.  Clinical Practice and Epidemi-
ology in Mental Health 2006, 2:17.
8. Asarnow J, Glynn S, Pynoos RS, Nahum J, Guthrie D, Cantwell DP,
Franklin B: When the earth stops shaking: earthquake seque-
lae among children diagnosed for pre-earthquake psychopa-
thology.  J Am Acad Child Adolesc Psychiatry 1999, 38(8):1016-1023.
9. Shaw JA, Applegate B, Schorr C: Twenty-one-month follow-up
study of school-age children exposed to Hurricane Andrew.
J Am Acad Child Adolesc Psychiatry 1996, 35(3):359-364.
10. Green BL, Korol M, Grace MC, Vary MG, Leonard AC, Gleser GC,
Smitson-Cohen S: Children and disaster: age, gender, and
parental effects on PTSD symptoms.  J Am Acad Child Adolesc Psy-
chiatry 1991, 30(6):945-951.
11. Karakaya I, Agaoglu B, Coskun A, Sismanlar SG, Yildiz Oc O: The
symptoms of PTSD, depression and anxiety in adolescent
students three and a half years after the Marmara earth-
quake.  Turk Psikiyatri Derg 2004, 15(4):257-263.
12. Kar N, Jagadisha , Murali N: Post-traumatic stress disorder in
children following disaster.  Kerala Journal of Psychiatry 2001,
16(2):7-14.
13. Amaya-Jackson L: Posttraumatic stress disorder in children
and adolescents.  In Kaplan and Sadock's Comprehensive Textbook of
Psychiatry 7th edition. Edited by: Sadock B, Sadock V. Philadelphia: Lip-
pincott Williams and Wilkins; 2000:2763-2769. 
14. Goenjian AK, Karayan I, Pynoos RS, Minassian D, Najarian LM, Stein-
berg AM, Fairbanks LA: Outcome of psychotherapy among
early adolescents after trauma.  Am J Psychiatry 1997,
154(4):536-542.
15. Foy DW, Madvig BT, Pynoos RS, Camilleri AJ: Etiologic factors in
the development of posttraumatic stress disorder in chil-
dren and adolescents.  Journal of School Psychology 1996,
34:133-145.
16. Elklit A: Victimization and PTSD in a Danish national youth
probability sample.  J Am Acad Child Adolesc Psychiatry 2002,
41(2):174-181.
17. Neuner F, Schauer E, Catani C, Ruf M, Elbert T: Post-tsunami
stress: a study of posttraumatic stress disorder in children
living in three severely affected regions in Sri Lanka.  J Trauma
Stress 2006, 19(3):339-347.
18. Neuner F, Schauer M, Karunakara U, Klaschik C, Robert C, Elbert T:
Psychological trauma and evidence for enhanced vulnerabil-
ity for posttraumatic stress disorder through previous
trauma among West Nile refugees.  BMC Psychiatry 2004, 4:34.
19. Hoare P: Emotional disorders.  In Essential Child Psychiatry Edin-
burgh: Churchill Livingstone; 1993:111-131. 
20. Marsella AJ, Christopher MA: Ethnocultural consideration in dis-
asters: an overview of research, issues, and directions.  Psychi-
atric Clinics of North America 2004, 27:521-539.
21. Goenjian AK, Pynoos RS, Steinberg AM, Najarian LM, Asarnow JR,
Karayan I, Ghurabi M, Fairbanks LA: Psychiatric comorbidity in
children after the 1988 earthquake in Armenia.  J Am Acad Child
Adolesc Psychiatry 1995, 34(9):1174-1184.
22. Patel V: Culture and mental health consequences of trauma.
Indian Journal of Social Work 2000, 61:619-630.
23. Mehta K, Vankar G, Patel V: Validity of the construct of post-
traumatic stress disorder in a low-income country. Interview
study of women in Gujarat, India.  Br J Psychiatry 2005,
187:585-586.
24. Murali N, Kar N, Jagadisha : Recognition and clinical assessment
of childhood PTSD.  Indian Journal of Psychiatry 2002, 44(1):82-83.
25. Schwarz E, Perry BD: The post-traumatic response in children
and adolescents.  Psychiatric Clinics of North America 1994,
17:311-326.Publish with BioMed Central    and   every 
scientist can read your work free of charge
"BioMed Central will be the most significant development for 
disseminating the results of biomedical research in our lifetime."
Sir Paul Nurse, Cancer Research UK
Your research papers will be:
available free of charge to the entire biomedical community
peer reviewed and published  immediately upon acceptance
cited in PubMed and archived on PubMed Central 
yours — you keep the copyright
Submit your manuscript here:
http://www.biomedcentral.com/info/publishing_adv.asp
BioMedcentral
BMC Psychiatry 2007, 7:8 http://www.biomedcentral.com/1471-244X/7/8
Page 9 of 9
(page number not for citation purposes)
26. Srinivasa Murthy R, Kar N, Sekar K, Swain S, Mishra V, Daniel U: Eval-
uation report on psychosocial care of survivors of supercyclone in Orissa
Bhubaneswar, Bangalore: SnehaAviyan Action Aid & NIMHANS;
2003. 
27. Kar N, Jagadisha , Sharma PSVN, Murali N, Mehrotra S: Mental
health consequences of the trauma of supercyclone 1999 in
Orissa.  Indian Journal Psychiatry 2004, 46:228-237.
28. World Health Organisation: The ICD – 10 Classification of Mental
Behavioural Disorders – Diagnostic Criteria for Research Geneva: World
Health Organisation; 1992. 
29. Wolfe DA, Sas L, Wekerle C: Factors associated with the devel-
opment of post traumatic stress disorder among child vic-
tims of sexual abuse.  Child Abuse Negl 1994, 18:37-50.
30. Shioyama A, Uemoto M, Shinfuku N, Ide H, Seki W, Mori S, Inoue S,
Natsuno R, Asakawa K, Osabe H: The mental health of school
children after the Great Hanshin-Awaji Earthquake: II. Lon-
gitudinal analysis.  Seishin Shinkeigaku Zasshi 2000, 102(5):481-497.
31. Kolaitis G, Kotsopoulos J, Tsiantis J, Haritaki S, Rigizou F, Zacharaki
L, Riga E, Augoustatou A, Bimbou A, Kanari N, Liakopoulou M, Kat-
erelos P: Posttraumatic stress reactions among children fol-
lowing the Athens earthquake of September 1999.  Eur Child
Adolesc Psychiatry 2003, 12(6):273-280.
32. Groome D, Soureti A: Post-traumatic stress disorder and anx-
iety symptoms in children exposed to the 1999 Greek earth-
quake.  Br J Psychol 2004, 95(Pt 3):387-397.
33. Uemoto M, Shioyama A, Koide K, Honda M, Takamiya S, Shirakawa
K, Utsumi K, Matsumoto H, Yamamoto K: The mental health of
school children after the Great Hanshin-Awaji Earthquake: I.
Epidemiological study and risk factors for mental distress.
Seishin Shinkeigaku Zasshi 2000, 102(5):459-480.
34. McFarlane AC: Posttraumatic phenomenon in a longitudinal
study of children following natural disaster.  J Am Acad Child Ado-
lesc Psychiatry 1987, 26:764-769.
35. Davidson J, Smith R: Traumatic experiences in psychiatric out-
patients.  J Trauma Stress 1990, 3:459-475.
36. Hoffman MA, Bizzman A: Attributions and responses to the
Arab Israeli conflict: a developmental analysis.  Child Dev 1996,
67:117-128.
37. McDermott BM, Palmer LJ: Postdisaster emotional distress,
depression and event related variables: findings across child
and adolescent developmental stages.  Australian and New Zea-
land Journal of Psychiatry 2002, 36:754-761.
38. Hobfoll SE: Conservation of resources. A new attempt at con-
ceptualizing stress.  Am Psychol 1989, 44(3):513-524.
39. Hobfoll SE, Jackson AP: Conservation of resources in commu-
nity intervention.  Am J Community Psychol 1991, 19(1):111-121.
40. Kiser L, Heston J, Hickerson S, Millsap P, Nunn W, Pruitt D: Antici-
patory stress in children and adolescents.  Am J Psychiatry 1993,
150(1):87-92.
41. Lonigan CJ, Shanon MP, Taylor CM, Finch AJ, Sallee FR: Children
exposed to disasters: II. Risk factors for the development of
post-traumatic symptomatology.  J Am Acad Child Adolesc Psychi-
atry 1994, 33(1):94-105.
Pre-publication history
The pre-publication history for this paper can be accessed
here:
http://www.biomedcentral.com/1471-244X/7/8/prepub